Appendix to: Using GPS data to evaluate the accuracy of state-space methods for correction of Argos satellite telemetry error For each location class error covariance matrices were empirically constructed using the data from (Vincent et al. 2002) . Argos location estimate data were converted from degrees of latitude and longitude into kilometres from the known location of the captive seals (-4.4347 ο E, 48.3889 ο N -see Vincent et al., 2002) . Jonsen (Jonsen et al. 2005) found that the distribution of errors in Argos locations tends to be heavy tailed and hence they modeled errors with univariate t distributions. While MCMC estimation methods allow for nonGaussian errors, the Kalman filter cannot. Also, our method applies the SF to remove the least accurate Argos position estimates. Therefore, we require a method that models the error variances of speed-filtered Argos data. We therefore applied the following procedure to determine error covariance matrices:
1. We estimated bivariate t distributions to mode the errors within each LC using MLE.
We assumed the degrees of freedom parameter ν =1 in the bivariate t distribution. The parameter ν was not used in further calculations and was chosen solely to provide robust estimation of the covariance between latitude and longitude errors.
Additionally, estimation of t distributions for classes 1, 2, and 3 suggested approximate normality (estimates of ν were very large and a t distribution with infinite degrees of freedom is a Gaussian). Therefore, for these LCs we simply estimated error covariances directly.
2. Within each Argos quality class, we calculated the squared Mahalanobis distance (Jobson 1991) 1 ( ) ( ) j − x x for each Argos location. Here V is the variance covariance from the bivariate t-distribution, x j is the jth error and
3. We calculated p, the proportion of data retained by the speed filter in each location class. A Gaussian error covariance matrix was calculated using data less than the pth quantile.
The final error covariance matrices calculated in step 3 were supplied to the Kalman filter (i.e., these are matrices τ Q used in Eq. A.5 in Appendix A). Table B1 . Estimation of parameters used in step 1 of the procedure to estimate error covariance matrices for each Argos location class. The location classes for classes B, A, and 0 were estimated from a bivariate t distribution while those in classes 1, 2, and 3 were assume bivariate Gaussian. Note these parameters are adjusted by the proportion of data retained by the speed filter for final calculation of the error covariance used in the KF. 
